Summary:
Cerebrospinal fluid (CSF) drainage catheters have been associated with numerous complications in various anatomic locations, because of migration, infection, and obstruction. However, breast-related CSF shunt complications tend to occur infrequently or have seldom been reported in the empirical literature. Therefore, a case is presented detailing a breast pseudocyst caused by migration and subsequent coiling of a ventriculoperitoneal shunt in the right breast pocket. To the best of the authors' knowledge, this is the first case that has been reported in the peer-reviewed literature of a pseudocyst resulting from a CSF drainage catheter coiling around the breast implant post pancreaticoduodenectomy. Moreover, this case highlights the importance of cross-disciplinary procedural awareness, particularly in regards to breast, ventriculoperitoneal shunt, and pancreatic procedures. Preoperative clearance and evaluation were obtained. The procedure was performed with the patient under general anesthesia. Preoperatively, the area of CSF shunt displacement, which was located on the lateral border of the right peristernal area, was outlined with methylene blue. Intraoperatively, the pocket of the right breast was identified, a syringe was placed inside the pocket, and approximately 100 mL of a clear aspirate was collected (Figs. 2, 3 ). The fluid was subsequently sent for cytology and returned positive for CSF. In addition, a small area of the sub--pectoralis major capsule was removed and sent for pathology. The results were consistent with chronic inflammation. The patient tolerated the procedure well and was scheduled for shunt removal at an outside hospital.
DISCUSSION
VP shunts are one of the most common procedures performed by neurosurgeons globally.
1,5 VP shunt complications do occur and have been described in various anatomic locations including the neck, 20 gallbladder, 14 heart, 21 lungs, 22 breasts, [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] vagina, 23 scrotum, 24, 25 umbilicus, 26 intestinal wall, and anus. 13 Furthermore, rapid changes in breast size, shape, and texture are always worrisome and can have a variety of origins. In the case of pseudocysts, ultrasound guided percutaneous aspiration can be utilized to rule out infection or seroma. However, if the patient's history is positive for VP shunt placement, migration and displacement should always be considered. In this case, we postulate that the migration of the CSF catheter, resulting in the formation of the breast pseudocyst, was related to the preceding pancreaticoduodenectomy, given the almost immediate right-side unilateral breast enlargement. The exact mechanism of shunt migration in this case and in most cases described in the literature, however, remains unknown. Nevertheless, possible causes include vigorous implant manipulation, 13 abdominal wall contractions, 4 increased intra-abdominal pressure, 9 forceful rotation or flexion-extension movements, 3 retained memory of the shunt, 27 and most likely in this case disruption of the abdominal contents. 28 Interestingly, many of the reported cases of shunt migration occur in young children because of their rapid growth 29 ; yet outside of this subset, migration to the breast pocket is quite rare.
Moreover, with procedures carried out in anatomic proximity to VP shunts, it is crucial to carefully consider all previous surgeries and keep in mind all indwelling medical devices, prostheses, and any atypical hardware. For further complication prevention, surgeons performing the Whipple procedure should be aware of potential difficulties associated with performing this procedure in patients with a history of CSF shunt placement and previous breast augmentation. Careful past medical and surgical history should be obtained and considered when planning optimal surgical outcomes. 
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CONCLUSIONS
This case highlights the importance of crossdisciplinary procedural awareness, particularly in regards to breast, VP shunt, and pancreatic procedures. Additionally, plastic surgeons should be aware of the optimal implantation site in patients with pre-existing VP shunts and should be mindful of the possibility of shunt migration when presented with unilateral breast enlargement in patients with a history of VP shunt placement.
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